Increased placental progesterone may cause decreased placental prostacyclin production in preeclampsia.
Placentas obtained from women with preeclampsia produce more thromboxane and less prostacyclin than normal. They also produce more progesterone than normal. This study tested whether a progesterone concentration equivalent to that in the medium after in vitro incubation of placentas from women with preeclampsia (greater than or equal to 1.5 x 10(-5) mol/L) could cause an imbalance of increased thromboxane and decreased prostacyclin production by normal placentas. Fresh term placental tissues were incubated for 48 hours in the absence or presence of various concentrations of progesterone and/or estradiol. Prostacyclin and thromboxane were determined by radioimmunoassay of their stable metabolites, 6-keto-prostaglandin F1 alpha and thromboxane B2. A progesterone concentration of 1.5 x 10(-5) mol/L significantly (p less than 0.001) inhibited prostacyclin production, compared with control, but lower concentrations did not. Estradiol at concentrations present in the medium after incubation of either normal or preeclamptic placental tissue did not significantly affect prostacyclin production, nor did it prevent progesterone at 1.5 x 10(-5) mol/L from inhibiting prostacyclin. Thromboxane production was not affected by either progesterone or estradiol. In vitro addition of progesterone at a concentration equivalent to that in the medium after incubation of preeclamptic placentas inhibited prostacyclin production by normal placentas to a rate characteristic of preeclampsia. However, it did not increase thromboxane. Increased trophoblast progesterone in preeclampsia may act by a paracrine mechanism to inhibit prostacyclin synthesis in placental vasculature. Progesterone's selective inhibition of prostacyclin without affecting thromboxane may be due to the compartmentalization of thromboxane production to trophoblast and stroma and prostacyclin production to placental vasculature.